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Kak BCe€M H3BeCTHO, 4TO TpaHCHoprHbie cpeyctBa (TC) ocHalljeHHbie BUTraTesIaMH C KPHBOLIHIIHO- 
IUaTYHHbIM MeXaHH3MoM (KIM), coctaBiaeT OCHOBHYIO 4aCTb TpaHCHOpTHOrO apKa BO BCeM MHpe. 
Ucnomb30BaHnve JBuraTesiei Cc MaJIbIM KO3PP~uUMeHTOM Towe3Horo WelicTBua (KIT), rakue kak WBuraTemM 
c KLUM, yckoput mpoecc skoIorM4eckHXx KaTacTpod), MOTOMY 4TO KaxKbIM JeHb BO BCeM Mupe TObKO TC 
CoKHTaIOT MUJIIMOHbI TOHH ToplOuHxX MaTepvasioB HM BbIOpacbiBaloT B aTMOCdepy OYeHb OObLTyIO 
HeEHCHOIb30BaHHy!0 9Hepruro CO, CO. v4 Apyrux XMMMYeCKHX Coe MHeHHH. 


Hegoctrarkamu KILIM B aBuratesiax BHYTPeHHero CropaHHaA ABJIACTCA: 
> TpatTa OCHOBHOM 4acTH yCuIMA ra30B Ha pa3pylleHue Camoro ceOs MW KOHCTpyKUMO ABuraTeA. 


> CJIOWKHOCTB KOHCTPYKUHH KOJICHYATOTO Balla, YTO He WaeT BOSMOXKHOCTh TIPHMCHUTbh NOAWIMITHNKN 
KayeHHA BMCCTO TOAMIMMHMKOB CKOIbKeHHA (BKaybiuen). lonmMnHAKH KadeHHA CIKOHOMAT pacxoy 
Toue3HOU 9Hepruu Ha Tpeune 0 30% [2]. 


AuHaIM3 KOHCTpyKUHu ABuraTeeH c KIIM noka3piBaet, 4YTO TOBbICHTS dPdexkTuBHEM KIT] aBuraresa, 3a 
cueT H3MeHeHHe JPyrMx MapaMeTpoB, JalOT He3HAYHTeCJIbHbIe pe3yJIbTAaTbl, TO ecTb KITJ] noaqHuMaeT BCero 
Ha 1 — 3% OTHOCHTeIbHO IpoToTuna. 


Vi300paxeHve CyYMMapHBEIX CHJI MH MOMEHTOB, JeiicTByrommmMe B KIM [1], mpupeyensi Ha puc. 1. 
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Puc.1. CyMMapuHble CHJIbI WH MOMEHTHI, eHCTBYIOWMe B KPHBOLWIMMHO-lWaTyHHOM MexaHH3Me. 


Cuma Fo, JeHCTBYyFOUaAd BHOJIb OCH WMJIMHApa Ha HOpPmeHb CO CTOPOHbI AaBJICHHA Ta30B, paBHaA Ha 
F, MO2%KeT ObITb pa3IO7KeHa Ha WBC COCTABJIAFOMIMe BCKTOP CHIIBI: 


Pi_=Ff,+N (1) 
> OOKOBYIO CHIIy N, HlepleHIUKYAPHY!O K OCH WWIMH Apa; 


k 
S°M, =0; F,d-N|OB|+ F,,., ou =0 () 


i=l 


N=—*“__ @) 
OB - f — 
loB|- fF 


> cnily Fh, HalipaBJICHHy!0 BOIb OCH WaTyHa; 
F. = F. 37 F. 4 (3) 
F, = F, cos(0) (3+) 


Cusy F, MooKHO TlepeHecTH 0 JIMHHN eé JeHCTBHA B WeHTp WaTyHHOM WieiKU KpHBOLIMa UW pa3zlO*KHTb Ha 
J{Be COCTABJIAIOLMHe BEKTOP CHIIBI: 


> HOPMAasIbHYy!O CHITy Fs, HalipaBJICHHy!0 110 payiMycy KpHBOWMna; 
F,=F,cos(a-f) (4) 

> TaHrCHUHasIbHy!O CHITY FE, KaCaTCJIBHy!t0 K OKPy2KHOCTH KPHBOIIMI1a, 
F,=F,sm(z-f) (5) 

Tpenne NOpmHA O CTCHKM NOPMIHA ONPeTeCJLAeTCA TO cbopmysie 

| eae (6) 

Te, Fpy.y — CHJla TpeHHA NOpIHA M KOJIbIa O CTCEHKM LMIMH Apa, 
f—kooddunent Tpenua, 
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|OB| — paccTOAHHe MO*K]TY OCbIO KOJICHYATOLO Balla MW OCbHO Nasibija MOpmH4sA, 


6 — yroul MexK Ly WaTyHOM HM OCbIO |OB ; 


B — yroul Mex jy WaTyHOM MH KpHBOMIHOM, 


Lj 


( — YrOJI MEK LY KPHBOLIHIIOM HU OCbIO |OB 


d— qimHa KpvHBolnna, 
d, — WHametp WusMH Apa, 


Kak BHHO 43 puc. 1, KpyTALIMH MOMECHT CO3aeT TOJIbKO CusIa Fy, OCTA@JIBHbIC CHJIbI F3, N , WacTb CHII Fy u 
F, pacxogyrorca Ha pa3pyllieHve MexaHH3Ma WM KOHCTpyKUHtO ABHratesia. [[pw4em MakKcHMaJIbHOe ycusIMe 
ra30B COOTBeTCTBYeT, KOra WaTyH WH KPHBOWIMM Haxoyatca Ha ocH OB, 3TO COOTBeTCTByeT BepxHelt 
MepTBOH TOUKH WHIMHApa. YaapHyto custy ra30B MpHHwMaeT Ha ceOa KOeHUAaTHI BaJI, KOPeHHBEIe, 
WaTyHHble wWeliku HU rHe3fqa OOK WHIMHApOB. MV3meneHve aMIIMTyAbI YTUX CHI B 3ABMCHMOCTH OT xoja 
NOPLWIHA, MIpHBeeHbI Ha pUuc.2. 


Ha ocHose BbIIle TIpHBeeCHHEIX (OpMyJI MOXKHO TOCTPOUTb rpaduKH 3aBHCHMOCTH 9THX CHI OT xofa 
TOpWHA, Id KOHKpeTHOM MoyemmM yBuratena c KUIM. J[na anannm3a noctpoeHbl rpapuKn yA 


KapOropatopHoro yBuratesa 3M3-4022.10. U3 puc.1 u 2 BuaHo, 4TO ycusMe F3 - 100% pacxonyetca Ha 
pa3pyllieHue J{BuraTessA. 


—rn---F——F4 
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h-> [ mam |; 
Puc.2. Pacupeyenenne JevictByrouux Ha KIIM cn B 3aBMCHMOCTH OT XOJJa NOPWIHA Ip KpHBOLIMaHo- 
lWaTyHHOM MexaHH3Me. 


V3 puc.3 MO%KHO CYJMTb, YTO IPH OAMHAKOBOM pajiMyce KpHBOLIMMa WIM KOIeHa MOMeHTa cH, KLUM 
ciocoOeH IIpeppallaTb ycusIve ra30B B KpyTALHii MOMeHT (lIpepprBuctad HHA -Mimy ) He Ooree dem B 1/2 
yacTH. 
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Puc.3. 3aBucuMocTH 3PPeKTHBHBIX KPYTALIMX MOMCHTOB OT XOJla TOPLHA. 


M vex 


Ha puc.4 w306paxensl Ko3ppurenT cooTHomenua K = KpyTallero MOMeHTa Mynax - pW UeasIbHOM 


KIM 
TIpeoOpa30BaHHu yCHJIMA Ta30B B KPyTALIMi MOMeHT, K KpyTaljemMy MoMeHTy KIM - Mum (cimomHas 
muHn«). pepprsuctas MHua OOo3sHayaeT cpeqHUui Kooppuunent K,,. 


12 


10 K =— 


0 10 20 30 40 «5006«©660067006800—6l(90 
h-> [ nana |; 


Puc. 4. 3aBucumoctTb KoxddulMeHta OT XOJa NOpIIHA. 


Tak KaK KpyTALMH MOMeHT ABJIACTCA TIaBHbIM apryMeHTOM B MOKa3aTeIAX J[BUTaTesIA, Ha OCHOBE BBILLEe 
IIPHBeECHHOTO aHasIv3a, MOXKHO CielaTb BbIBObI, UTO CIOCOOHOCTb KPHBOLIMMHO-lWaTyHHOrO MexaHv3Ma 
lipeppalatb ycnuiMe ra30B B 93d@eKTHBHBIM KpyTAMHi MOMeHT He MpeBbrmiaeT 50%, mpw4em He 
YUNTHIBACTCA PaCXO, YCHJINA ra30B Ha TpeHHe KOPeCHHBIX HM WaTYHHbIX WeKax. 
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CrefoBaTebHO, 3a C4eT W3MeHeHHH KOHCTPyKIMM BUTaTeIa MOXKHO OOMTBCA cyIeCTBeHHOrO 
MOBbIMeHHA Ux KITT. 
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